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EXECUTIVE SUMMARY

Migratory anadromous fishes such as steelhead trout ((Jncorinmehus mykiss) and white
sturgeon (Acipenser ransmonlfanus) are central concerns in the ecosystem restoration activites
of the CALTED program. Restrictions on the abilities of these species to pass barriers such as
dams and weirs are among the major reasons for the large-scale declines the populations of these
species have suffered within the CALFED region and ¢lscwhere. We propose a 3-year duration
research program devoted to asking these two species of fishes what their preferences are with
respect to the design and operation of passageways for them around or over major mechanical
barriers to their movements in streams and rivers. The primary goal of the program will be to -
make specific recommendations concerning design and operation of fish passages that will
optimizc the operations of these passages from the standpoints of the fishes themselves, rather
than primarily from the standpoints of cngineering and economics. To our knowledge studies
like those we prepose have never been done for either species.

The general approach of the program wilf be identical for the two species; the details will
vary according to their respective properties. Both studies will include field and laboratory
components. Both studies will inelude upstream and downstream movements, and consider the
appropriate lifc history stages of each. Both species are repeat spawners, adults making multiple
migrations, The steelhead work will involve parr, smolts, and adults, the sturgeon work will be
directed toward juveniles and adults {posi-larval fish are apparently only passive drifters, not
active migrants). We will study behavioral prelerences as affected by time of day (nighttime
hehaviors of both species are almost unknown). We will also investigate six other major
variables known to influence migratory movements of fishes that can be relatively easily
manipulated in fish passage environments: 1} current veloeities; 11} water turbidites; iii)
turbulence regimes: iv) light regimes (both intensities and wavelength distributions); v) sound
regimes (both intensities and wavelength distributions); and vi) electrical fields.

Field observations will focus on trying to determine behavioral patiems of actively
migrating wild fishes as they approach actual barriers that contain fish passages. We will try to
correlate observed behaviors with real world variations in the six parameters listed, These
studies are likely to be difficult as migration times for the adult fishes often coincide with peaks
ol water flow and turbidity. Specitic locations within the CALEFED region at which these
observations can best be made will be determined by conditions during migration periods
occurring during the study. Two prebable locations will be the Nimbus Fish Hatchery on the
American River (Sacramento County) and the Sacramento River near the Yolo Bypass (Sutter
County).

Laboratory experimental studies will be carried cut in a medium-sized experimental
choice [lume 10 be constructed at the Bodega Marine Laboratory (BML) of the University of
Calitornia, Davis. BML is in the town of Bodega Bay (Sonoma County). The basic
experimental design using this (lume will be to carry out series of experiments each offering
fishes choices of two alternale sets of conditions with respect to each of the variables to be
tested. In the later stages of the studies complex combinations of more than one variable may be
tested. After an initial period for startup of the project and construction and resting of the flume
and experimental methods, two periods of one year each will be devoted to each species. The

]
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steelhead will be studied first. The project will conclude with a period of working up of data
obtained and writing of final reports. Research papers for publication in well-refereed scientific
journals will be written at appropriate times during the project when sufficient data have been
obtained.

The total cost of the project will be $350,770, to be expended vver 3 years beginning
October 1, 1999. There should be no adverse or third party impacts during the coursc of the
project. Itis our hope that significant policy and procedural changes for the CALFED region
will result frem the work with respect 1o fish passage construction and opetation.

The Principal Investigater. Prof. Malcolm 8. Gorden, is a fish physiclogist and ecologist.
He has been studving aspects of fish locomotion for over 30 vears. He has been a mémber cf the
L'CLA faculty for 41 years, and has published over 80 scientific research papers and 7 research-
related books in the areas of animal physiology, ecology, and evolutionary biology. The two
rescarch associates to be employed on this project, one a post-doctoral associate who will be
responsible for the day to day operation ol the projeet, will be carefully selected by Prof, Gordon
to ensure that they are fully qualified and able to carry out the wark.

Our consultant, Pref. Joscph Cech. will make a significant centribution to the project.
Prof. Cech has for a number of years carried out research relating to fish screens and irrigation
diversions within the CALFED region. He has exlensive personal knowledge of the Bav-Delta
region, and of the fishes we will study. He also has a widespread network of connections both
within UC Davis and with many people in relevant governmental agencies. His active
participation in this project will ensure that our work is coordinated with other related rescarch
activities and that we may communicate in timely fashion with interested people in the agencies
responsible for building and operating (ish passages.
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Project Description

Proposed Scope of Work

Migratory anadromous fishes such as steelhead trout (Oucorhynchus mykiss) and white
sturgeon (Acipenser transmontanis; are central concerns in the ecosystem restoration activities
of the CALFED program. Restrictions on the abilities of these species 1o pass harriers such as
dams and weirs are among the magor reasons for the large-scale declines the populaticns of these
species have suffered within the CALFED region and elsewhere. We propose a 3 -vear duration
research program devoted to asking these two species of fishes what their preferences are with
respect to the design and operation of passageways [or them around or over major mechanical
barriers to their movements in streams and rivers. The primary goal of the program will be to
make specific recommendations concermning design and operation of fish passages that will
opiimize the operations of these passages from the standpoints of the fishes themselves, rather
than primarily {tom the standpoints of engineering and economics. o our knowledge studies
like those we propose have never been done for either species.

The principal investigator will be the manager for the entire project. which is outlined in
the following diagram.

PHASE 1 PHASE IT
Preparatery Phase Steelhead Trowi Phase

Tesdk I-. Personnel Recruimment | {4) [ Task II-1 Laboratory Experimente |
Taex 1.2 Management Plan & Procedures ]

)

(5) | Task Il-Z Fisld Observetions |

Task [-3 Equipment & Sumply Acqusition
(2)| Task I-4 Expenment Apparatus Construeuon
Task [-5 S sup Aquaria With Ammels

(3)[ Tesk [-6 Equipment Tesling / Freluninary Studies |

PHASETI
White Sturgeon Phase
T
T _‘&_J_,._. a (6)[ Task I1I-1 Lebaralay Experiments
| “--h__J-_"'?’ o L,
| R ‘2‘:-}. (7) [ Task 1112 Field Observations |

S _4)5_,

_— T
i PTIASE IV

@'\\y I - Writing P hase
T

(8) [ Task IV-1 Fepont & P aper Writing |

The project will have four phases. PHASE I (preparatory phase) includes personnel
recruitment and physical setup for the project. TPhases I and I1I will be the actual research with
steelhead trout (PHASE IIY and white sturgeor (PHASE I11). Fach of these will include series of
separate tasks. PHASE IV includes writing of the final repert and papers for publication.
Quarterly reports will be written at the end of each quarter.
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PHASE I consists of six tasks:

1) Personnel recruitment

2} Development ot management plans and procedures

1) Equipment and supply acquisition

43y Construction of experimental apparatus

5) Setup of aquaria and obraining experimental animals

&) Equipment lesting and preliminary studies
The praject will be managed through the Bodega Marine Laboratory by a post doctorate
biglogist. A staff research associate will be employed to help the projecl manager carry out the
work. Video recording equipment, aquarium supplies and construction supplies f{or the
experimental apparatus will be purchased for use in the research phases. The experimental
apparatus will be a variable speed flume with twa partitioned environmental choices. The
environmental parameters (or the fishes Lo choosc between will be a range of water velocities,
turbidities. light (both wavelength composition and intensity), wrbulence, sound (composition
and levels), and electrical field strengths (parameters are listed in order of priorily). The flume
and these environmental conditions will simulate present and potential fishway conditions. As
time and personnel availability permit, tasis I-3, I-4 and 1-3 will be carried out in parallel to
maximize cost effectiveness. Equipment testing and preliminary studies will be done to precisely
deline vaperimental protocols.

The steelhead trout phase will be divided into laboratory and ficld tasks. The laboratory
task will first quantify the swimming performance of juverule and adult steelhead trout over the
species’ full range of swimming speeds. Swimming performance will be analyzed in the
swimming flume over the ranges of six environmental parameters mentioned above, We will also
describe the preferences of the same fish when presented a choice between two grades of a single
cnvironmental parameter in the flume (the six parameters will be tested individually). The field
task will describe the behavior of steelhead trout approaching, traveling through and leaving
fishways. [t will also gather a darabase on the environmental conditions in and around these
fishways while the trout are moving through them (both up and downstream and during day and
night hours).

Phase I (white sturgeon phasc) will consist of the same laboratory and field tasks as
Phase I with a few madifications. Due to the complications of working with large adult
sturgeon, enly juveniles will be used in this phase. The observations of migrating fishes through
fishways will not be made on sturgeon. Fishways do not exist along the present migration path of
white sturgeon in the Sacramento River and their migrating habitat is too turbid and deep.
Instead, obscrvations of migrating sturgeon will be attempted at the Red Bluff Diversion Dam
and the Sacramento River weirs along the migration route of white sturgeon.

TASK SCHEDULE

This proposal is scheduled for threc vears of support starting on Octeber 1, 1999 and
finishing by September 30, 2002. A calendar summarizing the project’s task schedule is given in
tablel {see Cost section).
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The preparatory phasc will start with recruiting and hiring personnel and developing the
management plan and procedures. lasks -3, [-4 and [-3 will start by mid-November and be
completed by January 31, 2000 when equipment testing and preliminary studies will start.
PHASE T will be completed by March 31, 2000. During November of this period, the first
observations of migrating trout 1n fishways will be made (part of Task [1-2) 1o aid in designing
biclogically relevant laboratory protocols.

The laboratory task of the trout phase will start by April 1, 2000 and will continue until
March 31, 2001. This lask will be {ollowed with the sturgeon laboratory task by April 1, 2001
and will be completed by March 31, 2002, During April ol this latler period, the first
observations of migrating sturgeon will be made (part of Task 1II-2) to complement Task JII-1.
The rest of the field observation tasks of Phases I and 11T will be done from October 1 1o
December 31, 2000 (trout) and March 1 to May 31, 2002 {sturgecn) to coincide with their
dominant migration times.

Quarterly reports will be written and submitted at the end of each quarter. ‘The final report
will be written starting in June 2002,

INTERTASK DEPENDENCE

The preparatory phase of this project is necessary for the completion of bath PHASE 11
and PITASE IIL. The trout and sturgeon phases of this project are completely independant from
each other with PITASE Il having the highest priority. The field tasks within the research phases
are heavily reliant on the results of their respective laboratory tasks. All the environmental
paramelers proposcd are independent of cach other and lisled in order of priority.

Location and/or Geographic Boundaries of the Project

This project will be conducted In two counties { with the possibility of a third if results
require that). All of the laboratory work will be done ar the Bodega Marine Laboratory (Sonoma
County; latitude 38.32 N, longitude 123.07 W), The Nimbus Fish Hatchery in Sacramento
County (latitude 38.63 N, longitude 121,22 W) is the probable field site. Verbal permissicn has
been granted to make observations of migrating steelhead trout at the hatchery. The Nimbus Tish
Halchery is located on the American River. The relevant portions of 7.5 minute series USGS
topographical maps (scale 1:24,000) are included for each site,
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Ecological/Biological Benefits

OBJECTIVES

The primary ohjective is to enhance the Calitornia steethead trout (Oncorfiynchus mylkiss)
and white sturgeon (Acipenser fransmontanus) populations by obtaining more optimal [ishway
designs. These native California anadromous fishes are of great economical and recreational
interest and have severely suffered do to migration interference by dams and other structures.
Steelhead trout migrations are restricted throughout the Sacramento/San Joaquin Bay-Delta
system by dams, a situation which has contributed to the listing of Central California steélhead
trout as tederally threatened (CALFED Bay-Delta Program 1999a, Wildlifc and Habital Data
Analysis Branch 1999). Weirs in the Yolo and Sutter bypasses and possibly the Red Bluil
Diversion Dam (Kohlherst 1999) have impeded white sturgeon migrations and some of their
spawning habitat has been lost due to the Shasta Dam (Schaffter 1997). By improving the design
of fishways, more fishes will be able reach their natural spawning areas which will lead to an
increase in the wild abundance of these high priority native fishes. Secondly, a higher wout and
sturgeon abundance will allow for a larger sport fishery and a healthier ecosystem in the
Sacramento/San Joaquin River System. This project will help the CALFED Bay-Delia Program
reach its goals and it will promote the interests of organizations such as the American Fisheries
Society, American Rivers, and Trout Unlimited.

Poor fishway design impacts anadromous fishes in many ways. A slower rate of passage
causes crowding belore dams and in lishways. This allows for increases in predation on
anadromous fishes and it prolongs their migration period. Both ol these faclors decrease the
likelihood of fishes reaching their spawning grounds. Excluding the efforl required to pass a
fishway, anadromous fishes expend about 80% of their total energy to reach their spawning
grounds leaving only 20% in reserve {Cvans and Johnston 1980). A sub-optimally designed
fishway may decrease their reserve energy and lower the numbers reaching spawning grounds.
Downstream migration traditionally viclds large losses of migrating fishes. This is due to fishes
passing over high spillways, being caught in hyvdroelectric (urbines, predation and not being able
w0 find fishway entrances {Clay 1995} Sale et al. (1991} suggests that no downstream protection
svstem is biologically elfective, practical to install and operate und widely accepled. The
improvement of fishway design will allew for more effective fishways, which will increase the
health ot anadromous fish populations and decrease the management responsibilities within that
watershed such as hatchery fish stocking.

The results of this project may be applied to all, present and future, fishways in steelhead
trout and white sturgeon habitat. These results will be valid for many generations to come since
the behavior and swimming performance of individual fish species evolve at reiatively slow
rates. The conclusions of this project many be incorporated into adaptive management programs
in Californ:a streams as long as dams are present and anadromous fishes continue 1o return.

LINKAGE

Fishwuys were first constructed on rivers no later than the 1700s (Clay 1995). Fishways
remained relatively unchanged until science was emploved in their design during the 20" century
and then onty hydraulic science was applied (Denil 1909 from Clay 19935). Fish behavior was not
considered in fishway design until Mcleod and Nemnyi’s 1941 study. Since this study, Stuart
(1962} is the only hiclogist. which we are aware of, to provide specific details of fish behavior

-3
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while passing through fishways. A few studics have been done on [ish barriers used in directing
fishes but these reports are nol widely available and address only a small partion of the problem
{EPRIreport # TR-111571). Lhe progress of improving fishway design has been very slow due
to the lack of available biological data on migrating fishes (Clay 1995). Traditionally, biclogists
are only involved hy estimating the effectiveness of cxisting fishways. The need [or biological
investigations of fish behavior and swimming performance as it relates to fishway design is long
overdue and awaited for (Clay 1996, [Flosi et al. 1998, Peake et al. 1997, Mallen-Cooper 1994).

A common goal of the ERFP, CALFED Bay-Delta Program Strategic Plan and this project
is to maintain and enhance populaticns of steelhead trout and white sturgeon by improving fish
passage design (ERP Vol. 1, page 432-4; CALILD Strategic Plan, Table =-1). Migrating white
sturgeon are affected by obstructions in the Sacramento River and the Feather River/Sutter Basin
(ERP Vaol. 1 page 424, ERP Vol. Z pages 165, 276). Steelhead trout are affected by dams and
other structures in the following ceological management zoncs (ERP Vol. 1 page 424; ERT Val,
2 pages 163, 198, 247, 276, 354, 400):

1) Sacramento River 4) Peather River/Sutter Basin
2) North Sacramento Valley 5) Eastside Declta Tributaries
3} Butte Basin 6} Easl San Joaguin Basin

Improved fishways will decrease nepative eftects ot dams on fish populations migrating up and
down streams (ERP Vol. 1, page 419, 430). Many currently operating fishways are
technologically outdated and marginally effective. Fishes are often delayed in passing through
fishways or are not able to use them at all (LRP Vol. 1 page 430). Improving fishways hy
employing optimal designs will improve fish passage, restore anadromous fish spawning above
dams and barriers and ultimately promote healthy sustainable fisheries (ERP Vol. 1 page 430).

Both tederal and state agencies are mandated to protect fish populations. For example,
the Anadromous [ish Conservation Act authorizes the Scerctary of the Interior 1o promole the
conservation. development and enhancement of anadromous tishes in the United States. A part
of the Cal:fornia Fish and Game Code [the Keene-Nielsen Fisheries Restoration Act (Sections
2760-2765)] mandates that California protect and restore migratory fish populations (specifically
wild steelhead trout) that are adversely affected by water development projects such as dams, In
addition, California Fish and Game Code sections 3930-5948 mandate that dam owners construct
functionz! fishways to the satisfaction of California’s Department of Fish and Game. The results
of this project will aid the agencies mandated to protect California’s anadromous fishes.

SYSTCEM-WIDE ECOSYSTEM BENEFITS

Impraving lishway design will benefit many fish populations and habitats. Improving fish
passage rates will deerease overcrowding in areas adjacent to dams. This will also allow for
fishes to inhabit previously restricted portions of a stream and will open up more spawning
habitat. Efficient fishwavs will assist in increasing anadromous fish populations and create more
abundant fisheries.
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COMPATIBILITY WITITNON-ECOSYSTEM OBIJCCTIVLES

This project will have little or no interaction with CALFED’s five non-ecosystem
programs. [t takes an ecosystem restoration approach by focusing on improving the migration
eflicieney of anadromous fish populations without impinging on other CALFED objectives.

Improving fishway design will benefit dam owners by decreasing the resources spent on
anadromous fishes. An ineffective fishway may require them to supplement a suppressed wild
fish population with hatcherv fish to make up for losses (American Rivers 1996). Inundating
wild fish with hatchery fish most likely jeopardizes the integrity of wild populations and
consequently increases the problem of declining wild fish populations (Beamish et al. 1997,
MecMichael et al. 1997, Nickelson ct al. 1986, Swain and Riddell 1990). Ineffective fishways
may also lead to dam owners spending considerable time and money trucking fishes over dams
{American Rivers 1996, Clay 1993). Withoul considering species specilic behaviors, a lishway
may need expensive renovation after its completion by the fishway owner if the fishways proves -
to be unsuccessful, This happened with the construction of an allice shad, Alosa alosa, Oshway at
Bergerac on the Dordogne River in France (Larinier 1983 from Clay 1995). Providing dam
owners with optimal fishway designs will reduce the environmental impacts ot dams and limit
the time and money needed 1o maintain or enhance anadromous fish populations.

Technical Feasibility and Timing

The traditional alternative to fishway design s to replicate a previously constructad
fishway with little or no consideration for the species of interest. Improvements have primarily
been made from hydraulic laboratory studies while ignoring the behavior of the migrating fishes.
Studying anadromous fishes in laboratory “fishways™ will allow for fulure lishway designs to be
more compatible with the fishes passing (hrough them and will reduce the effects of dams on
their local fisheries.

Environmental compliance documents witl not be needed for this project. The laboratory
portion of this project will be at the Bodega Marine Laboratory {(BML) where the BML Salmon
Project manager and BMI. Associate Director, Paul 8ird, will make space available, Field
observations will be made primarily at the Nimbus Fish ITatchery. Verbal permission has been
granted to make observatons of migrating steelhcad trout at the hatchery. Frior to initiating lask
I-6, this proposal will need approval by the Institutional Animal Care and Use Committee at UC
Davis (Animal Use and Carc Administrative Advisory Commities; AUCAAC). This commitice
meets bimonthly providing plenty of time for approval during Tasks [-1, 2, 3, 4 and 5.

Arrangements for the acquisition of experimental animals have been made. Trout will be
obtained through BML’s previously arranged delivery service from Warm Springs Hatchery in
Sonoma County. Prof. Serge Doroshov in the Animal Science Department at UC Davis will
supply the sturgeon. All expertmental animals will be maintained at the BML aquarium lacilities.
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Monitoring and Data Collection Methodology

We will deseribe and quantily the behavior and swimming performance of stecthead trout
and white sturgeon under various environmental conditions inn an experimental flume that
simulates fishways. We will also describe the behavior of these fishes in and around fishways,
This approach will provide biologists and engineers with information to design more optimal
fishways.

The environmental parameters used in the swimming performance and behavior
experiments will be a range of water velocities, turbidities, light (both wavelength composition
and intensity), turbulence, sound (composition and levels), and electrical field strengths
(parameters are listed in order of priority}. The [lume and these environmental conditions will
simulate present and potential {ishway condilions. Maximum sustainabic (> 200 min), prolonged
(20 sec - 200 min) and burst (highest speeds obtainable) swimming speeds vary greatly between
species of fish (Beamish 1978}, Knowledge of this aspect of swimming perlormance is crucial in
the design of fishway Now velocities (Peake et al. 1997, Government ol Canada 1980, Clay
1995). The high turbidity levels found in the Sacramento River are suggested te have an effect
on the swimming performance and behavior of some Bay-Delta fishes (Cech unpublished data).
Light levels are known to influence the behavior of many fishes {Moyle and Cech 1988)
including their passage through fishways (Haro and Kynard 1997). Turbulence is often
maximized in the water Nlowing through fishways 1o dissipate the energy carried in the waler
{Clay 1995) but the effect ol turbulence on the swirnming perlormance and behavior ol fishes
has received little altention. Bond (1996) suggests that sound is a stimubus for guiding migrating
fishes. Many fishes are attracted tc the cathode of a direct current electrical field, which has been
used in fisheries work to direct tishes to pumps and nets (Bond 1996).

Swimming performance trials will be run in a variable speed swimming flume,
Performance will be evaluated as endurance time over a range of velocities (0.5 BL/s intervals
from 1 Bl./s to minimum unendurable velocities; BL/s = body lengths per second). Standard
swimming performance protocols (Bretl 1964} will be modified based on preliminary studies
{Task I-6). Swimming performance trials will be run under the envirenmental parameters
mentioned above. The behavioral component will be conducted in the swimming flume used for
the swimming performance experiments. Fishes will be presented with a choice between two
environmental parameters (listed above}, Video will be laken of the animals during these trials
for detailed motion analysis. This analysis will allow for quantitative deseriptions of fish
behavior. Field observations will be made of steelhead trout and white sturgeon at obstructions
and tishways. Their behavior will b¢ filmed for use in similar motion analyses and
cnvironmental paramcters will be noted for use in correlative analyses between laboratory and
tield behaviors.

Project updatcs including study result and spending summaries and any project
medificalions will be submitted quarterly. A final report will be written explaining the results
and conclusions of the entire project along with a detailed description of the project’s spending.
In addition to the final report, a manuscript(s) will be submitted to peer revigwed scientific
journals. Reprints of any publications arising from this study will be provided to the CAT.FED
Bay-Delta Program.
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Table 1. Task Schedule Calendar

Year QOctober | Movember | Deceraber | January | February March Aprii May June July August | Septerber

1990-2000 I-1 1-2,3,4.5| 1-3,4,5 1-3,4, 5 I-6 -6 M-1 11-1 [I-1 11-1 11-§ I1-1
11-2 Qtrly Rep Qtrly Rep Qtrly Rep

2060-2001 11-1 1-1 -1 11-1 II-1 11-1 -1 IH-1 111-1 111-1 1H-1 1i-1
11-2 12 -2 Qurly Rep 11-2 Qurly Rep

Qtrly Rep Qtrly Rep

2001-2002 11-1 -1 III-1 fiI-1 11-1 i1l-1 in-2 II-2 V-1 -1 iv-i V-1

Qtrly Rep Qirly Rep HI-2 Qtrly Rep Qirly Rep

PHASE | Preparatory Phase
I-1: personnel recruitment

[-2: management development

PHASE II Steelhead Trout
I-1: laboratory experiments
1-2: field ohservations

1-3: equipment & supply acquis'itiou

1-4: construction of experimental apparatus
1-5: setup aquaria with animals
1-f: equipment lesting / preliminary studies

Table 2. Monitoring and Data Collection Information

PHASE [Tl White Sturgean
[-1: laboratory experiments
1-2: field observations

PHASE IV Writing Phase
IV-1; report & paper writing

Hypothesis/Question to be [valuated

Montloring Parameters(s} and Data
Collection Approach

Data Evaluation Approach

Comments/Data Priority |

1) What are the behaviors and swimming
performances ol sleelhead trout in
simulated fishway conditions?

Present fish with multiple envirenmental
conditions to choose belween

A) Describe their choice preferences

B) Quantify their swimming performances

|2y What are the behaviors of sicelhcad
trout in and arcund fishways?

Film fish appreaching, passing through
and exiting fishways

Quantify and describe obscrved patterns
of behavior

3y Whal are ihe behaviors and swimming
performances of white sturgeon in
simulated fishway conditions?

Present fish with multiple environmental
conditions to choose between

4) What are the behaviors of white
sturgeon in and around stream

obstructions?

and exiting fishways

Film [ish approaching, passing through

A) Describe their choice preferences

B) Quantify their swimming nerfdrmances

{uantify and describe observed patterns
of behavior

Quastions one and twa
have the highest priorily.




Local Invelvement

A letter summarizing the preposed preject and how it invelves the respective county has
heen sent 1o the County Boards of Supervisors and County Planning Departments for Sonoma
and Sacramento Counties:

County of Sonoma

Mike Reilly, Distriet 5 Supervisor (County Board ol Supervisors)
Christine Arnold. Director (Permit and Resource Management Department)

County of Sacramento

Don Notwoli, District $ Superviser (County Board of Supervisors)

Main Office (Planning & Community Development Deparlment)
Copies of these letters are included with this proposal. Due to the research nature of this project,
a public mutreach plan has not been developed.

Cost

A detailed description of the project budget is given in the Total Budget and Quarterly
Budget tables (Tables 3 and 4). The principal investigator will be responsible for the project
management task. The cost associated with this task will be zero except for miscellaneous and
other direct costs included with research costs (such as travel and phone calls within California).

A complete three year project calendar correlated with the budget tables is given in Table
1. The project wiil start on October 1, 1999 and the final report will be completed by September
30, 2002, Major payment milestones will be the completion dates for cach of the four phases.
Potential funding increments could be based upoen the prioritization of tasks described above in
the scction on Intertask Dependence (under Project Description).

I —013466

|-013466



Total Budget

ITask/Phase  Direct “Direct  [Service  Material anc:MiscellaneoufOverhead
E - Salary Contracts !Acquisition -and other  and :
iCosls iDirect Costs ¢Indirect
: LSS S
BOTS 260 S 16
07'% 308 3016
[V 1,320 22940
K LIS 6092

;:ije'(_it U DU e gl
Management
Yask
TOTAL

{1,713

$2102890 § -8 28700 'S 300§ 68U76TS 380767

Overhead and indirect costs have heen calculated atr the Off-campus rate of 26% MTDC. The rate is
negotiated and approved by the Department of Healih and Human Services, UCLA's cognizant
federai agency. The modified total direct cost base censists of total direcl costs less tuition and

fze remission, equipment, capital expenditures. patient care, rental costs, schofarships, and
{ellowships and the portion of each subgrant and subcontract in excess of $25,000.

The indirect cost rate applies to both federal and state agencies.

COST SHARING:

TCLA will cost share 10% of Dr. Malcolm Gordon's salary, benefits and indirect costs.
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APPLICANT QUALIFICATIONS
MALCOLM S, GORDON, PRINCIPAL INVESTIGATOR
Professor of Biology, University of California, Los Angeles (UCLA)

Date of birth: November 13, 1933 Place of birth: New York, N.Y.
Married, one child

Employment:
Faculty member, Depariments of Zoology, later Biology, UCLA, since 1958;

Professor since 1968. Director, Inslitule of Evolulionary and Environmental Biology,

1970-76. On leave as Assistanl Direclor - Research, National Fisheries Center and
" Aquarium, U.S. Department of the Interior, Washington, D.C., 1968-69. Visiting faculty
appointments: Faculty of Biology, University of Chile, Santiago, 1967; Department of
Biology, Chinese University of Hong Kong. 1971-72; Board of Studics in Biology,
University of Calitfornia, Santa Cruz, 1980,

Education;

H A. with High Honors in Zoology, Cornell University, 1954; Ph.D, in Zoology,
Yale University. 1958,

Fellowships:

National Science Foundation Regular Predoctorals, Yale,1954-37; Fulbright,
University of Cambridge, England. 1957-38: Guggenheim, University of Copenhagen,
Denmark, [961-67; Sconior Queen's in Marine Science, Australia, 1976; U].5. National
Academy of Sciences - Academy of Sciences of the TISSR lectureships, 1965 and 1973.

Cditerial Boards:
University of California Press, 1977-82; American Zoclogist, 1980-84; Journal of
Experimental Zoology, 1990-23; Fish Physiclogy and Biochemistry, 1984-present.

Major positiens in scientific organizations:

Chair, Division of Ecology (1979-80) and Chalr, Division of Comnparalive
Physiology and Biochemistry (1988-8%), American Society of Zoologists; Chair,
Interunion Commission on Comparative Physiology, International Umions ol
Physiological Sciences and Pure and Applied Biophysies, 1993-present.

Principal research interests:
Comparative ecologicat animal physiology (emphasis on fish physiology);
experimental marine biology, evolutionary hiology; animal biomechanics; aguaculture.

Current research primarily on the biomechanics and hydrodynamics of [ish lecometion.

Publications:
Over seventy research papers, seven books, two motion piclurcs,

13
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UNIVERSITY OF CALIFORNIA, LOS ANGELES UCLA
BERKFEIFY « Davis * IRYINE * INSARNTELES * RIVERSIDE -+ SaAN DEEC) + SAN FRANCISCO SANTA BARBARA = S4ANTA CRUZ
. DEPARTMENT UF DRGANISMIC BIGLOGY, ECO)OGY AND EVOLUTION

April 14, 1999 §21 CIRC) B DRIVE SOUTH

BOX 951606

LOS ANGELLS, CALIFORNIA 0085- £ 606
FAX: {310) 206-1987

Planning & Community Development Department
Main Office

County of Sacramento

827 71h Street, Room 230

Sacramento, CA 95814

Dear People:

The CALTLD Bay-Delta program has requested that all applicants for ecosystem
restoration program funding noify the county in which the applicant proposes to work.
am proposing a research project o be done primarily at the Bodega Marine Laboratory
{BML.) of the University of Califoria, Davis in Scnoma County. | have proposed to
describe the behavior of steelheud troul and white sturgeon in experimental fishways, The
results of this study will be used to improve the elfectiveness of fishways at California’s
many dams and other stream obstructions. This project does incorporate a field
observation component that wiil :ake place at the Nimbus Fish Hatchery in Rancho
Cordova. Salmonids traveling up the Nimbus Fish Hatchery fishway into the haichery
will be {ilmed for behavioral analyses. [ have received permission from the hatchery
personnel to make these ohservations and film the fishes. If you have any questions or
comments about the proposed project, please feel free to contact me at the below address
or by e-mail at msgordon‘@ucla.edu.

Sincerely,

o bed SOt

Malcolm Gordon

Proflessor

University of California. Los Angeles
621 Charles E. Young Drive

[.os Angeles, California 900935-1606
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UNIVERSITY OF CALIFORNIA, LOS ANGELES UCLA

BERKELEY + DAYIS - IRVINE - LO8 ANCELES -+ RIVERSIDE -+ SANPMECO ¢+ SAN FRANCISCO

SANTA BARBARA * SANTA CRUZ

. DEPARTMENT OF ORGANISMIC BIOLOGY. ECOLOGY AND EVGLUTION
April 14, 1999 021 CIRCLE DRIVE SOUTH
BOX Y3 1606

1535 ANGELES. CALIFORNLA 90095- 1606
FAX: {310) 206-3987

Mr. Dion Nottol:

District 5 Supervisor

County of Sacramento

700 11 Street Suite 24350
Sacramento. California 95814

Dear Mr. Nottoli:

The CALFED Bay-Delta program has requested that ail applicants for ecosystem
restoration prograim funding notify the county in which the applicant proposes to work. |
am proposing a research project o be done primarily at the Bodega Marine Laboratory
(BML) of the University of California, Davis in Sonoma County. [ have proposed 1o
describe the behavior of steclhead trowt and white sturgeon in experimerual fishways, The
results of this study will be used 1o improve the cffcetivencss of fishways at California’s
many dams and other stream chstructions. This projeet does incorporate a field
observation component that will take place at the Nimbus Fish Hatchery in Rancho
Cordova. Salmonids traveling up the Nimbus Fish Hatchery fishway into the hatchery
will be filmed for behavioral analyses. [ have received permission from the hatchery
personnel te make these observations and film the fishes. Il you have any questions or
commients about the proposed project. please feel Mree to contact me at (the below address
or by ¢-mail ul msgordon@ucia.edu.

Sincerelv,

Malecolm Gordon

Professor

University of California, [.os Angelss
621 Charles F. Young Drive

Los Angeles, California 90095-1606
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UNIVERSITY OF CALIFORNIA, LOS ANGELES UCLA
BEERKELEY * DAVIA - [EVINE - [OS ANCELES - KIVEBSIDE * SAN DIRECIE 0 5AN FHANCISCO SANTA BARBARA + SANTA CRLZ
. DEPARTMENT DF ORGANISMIC BIOLOGY, ECOLOGY AND FVOI LTION

April 14, 1995 621 CIRCLE DRIVE SOUTH

BOX 951504

108 ANGELES, CALIFORNT A 80095 | 606
FAX: {210) 2006-3987

Ms. Christine Arnold

Permit and Resource Management Department. Dircetor
County of Scnoma

2550 Ventura Avenue

Santa Rosa, California 95403

Dear Ms. Arnold:

The CALFLD Bay-Delta program has requested that all applicants lor ccosystem
restoration program funding notify the county in which the applicant proposes to work. |
am propesing a research project 10 be done at the Bodega Marine Laboratory (BML) of
the University of Califernia. Davis. | have proposed to describe the behavior of steelhead
trout and white sturgeon in experimental fishways. The results of this study will be used
lo improve the clfectiveness of fishways at California’s many dams and other stream
obstructions. All Sonoma County aspects of this project will be done at the BMIL, and
arrangements have been made with the associate director of the laboratory, Paul Siri, I
vou have any questions or comments about the proposed project, please feel free 10
centact me at the below address or by e-mail at msgordoni@ucla.edu. :

Sincerely.

/2’&[«: c'é-. , 437‘7'('"—

Malcolm Gerdon

Professor

Univerzity of Calilornia, Los Angeles
621 Charles E. Young Drive

l.os Angeles. California 90093-1606
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UNIVERSITY OF CALIFORNIA, 1.OS ANGFETLES

BERKELEY *

IJAVIS + IRVINE - LOSANCELES + RIVERSIDE

SAN DIECO ¢« £aN FRANCISCO SANTA RARBARA + SANTA CRLZ

April 14, 1999

Mr. Mike Reilly

District 5 Supervisor

County of Sonoma

575 Administraticn Drive
Room 100A

Santa Rosa, California 95403

Dear Me Reilly:

DEPARTMENT OF ORGANISMIC BI0H OGY, ECOLOGY AND EVOLUTION
621 CIRCLE DRIVE 50LTH

BOX 95160

LOS ANGELLS, CALIFORNIA %H43-1600

FAX: (310) 206-3987

The CALFED Bay-Dclia program has requested that all applicants for ecosystem
restoration program funding notify the county in which the applicant proposes to work, |
am proposing a research project to be done at the Bodepa Marine Laboratory (BML) of

the University of California. Davis.

1 have proposed to describe the behavior of steethead

trout and white sturgeon in experimental fishways. The results of this study will be used
to improve the effectiveness of fishways at California’s many dams and other strcam
obstructions, AH Sonoma County aspects of this project will be done at the BML. and
arrangements have been made with the associate director of the laboratory, Paul Siri. If
you have any questrons or comments about the proposed project, please feel free 1o
contact me at the below address or by e-mail at msgordon‘@ucla.cdu.

Sincerely,
it s -
/5’}’&‘—&145& ¢ -L"’(“'"
Malcolm Gordon
Professor

University of California, Los Angeles

621 Charles E. Young Drive

Los Angeles. California 90095-1606
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U.S. Department of the Interior

Certifications Regarding Debarment, Suspension and
Other Responsibility Matters, Drug-Free Workplace
Requirements and Lobbying

Fersans signing this ferm should refer to the regulations
reterenced celow for complate instructions:

Coertilicalion Begarding Cebarment, Suspension, &na Other
Rasponsibility Matters - Primary Covared Transactions - The
prospective primary participant further agrees by
submitting this proposal that it will include the clause
titled, "Certification Regarding Debarment, Suspension,
Ineligibility and Voluntary Exclusion - Lawer Tier Covered
Transactien," provided hy the department or ageney
entering into this covered transaction, without
modification, in all lower tier covered transactions and in
all solicitations for lowar tier covered transactions. See
belcw fur language to be used ur use this form cerification

Certificaticn Regarding Debarment. Suspension, Inatigibility
and Vaeluntary Exclusion - . cwer Tier Covered Transacihions -
[See Appendix B of Subpart D of 42 CFR Part 12.}

Certification Regarding Drug-Free Workplace Requirements
- Altarnate |. [Grantees Other Than individuals) and
Alternate Il (Granteas Who are Individuals) - (See Appendix
C of Subpart D of 43 CFR Part 12)

Signatura on this form provides tor compliance with
centification reguiremants unaer 43 CFR Parts 12 and 18.
The certifications shall be treated as a material
representation of fact upon which reliance will ce placed
when the Department of the Intericr determines to award the

and s.gn (See Appendix A of Subpart D of 43 GFA Pan 12.) coverad transaction, gram. cocperative agreamant or loan.

PART A: Certification Regarding Debarment, Suspension. and Other Responsibility Matters-
Primary Covered Transactions

CHECK I THIE CERTIFICATION 5 FOR A PRIMARY COVERED TRANSACTION AND IS APPLICABLE.
(1) The prospactive primary participant canifias tz the best of its knowledge and balief, that it and its principals:

{a) Are not presently denarred, sustended, proposed for debarment, declared ineiigible. cr voluntarily excluded by any
Feaera deparment or agency,

by Fave not within a three-year peried preceding this prepesai been convicted of or nad a civil judgment rendered against
them for commigsgion of fraud or a criminal offense in connection with oblaining, attermpting to obtain, v performing a
public (Federal, State ar local) transactien or contract under a sublic transaction; viclation of Federal or Stata antitrust
statutes or commissian of embazz.iement. theft, ‘orgery, bribery, falsification or destruction of racords, making false
statermnents, or receiving stolen property,

‘cy  Are not presently indicted for or otherwise criminalty or civilly charged by a governmental entity (Federal, State or local)
with commissiun ol any of the oftenses enumerated in paragraph (1)(k2} of this cerlification; and

(d)  Have not within a three-year period preceding this application/propasal had one or mare public transactions (Federal,
Slate or lecal} terminaled lor causae or default.

(2) Where the prospective primary participant is unable to certify to any of the stalements in this certification, such prospective
participant shall attach an explanation to this proposal.

PART B:  Gertification Regarding Debarment, Suspension, Ineligibllity and Veluntary Exclusion -
Lower Tier Covered Transactions

GHECK_X__IF THIS GERTIFIGATION IS FOR A LOWEH TIER GOVERED TRANSACTION AND iS APPLICABLE.

{1) The prospective luwer lier participant certifies, by submission of this proposal, that neither it nor its principals is prgsently
debarren, suspended, proposed tor debarment, declared meligible, or voluntarily exciuded from participation in this
transacion by any Federal depariment or agency.

(2} Wherg the prospecive lower tier participant is unable tn cartify 1o any of the statements in this cerification, such: prospective
participant shall attach an explanation to this proposal.

~h g tarm was elec-oricaliy prodiced Dy Elile Fecoral Forns, ne

(Thug farrr. replaces DI-1953. DI-1984
DI~ 1955, EN-1£36 and DI 1962}
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EART C:  Certification Regarding Drug-Free Workplace Requirements

CRECK X_iF THIS CERTIFICATION 15 FOR AN APPLICANT WHO IS NOT AN INDIVIDUAL.

Alternate | (Granrees Other Than Individuals)

A, The grantee certities that it will or continue to provide a drug-tree workplace by:

(a}

(b}

(9

Publishing a statement notifying employess that the unlawful manufacture, distribution, dispensing, possession, ot
use of a contrelled substance is prohibited in the grantee's workplace and specifying the actions that will be taken
against empioyees for violation of such prohibiticn;

Establishing an angeing drug-free awarenass program te inform employees aboul--

(1) The dangers of drug abuse in the workplace;

(2] The granies's policy ol maintaining a drug-free workplace;

(3) Any avallable drug counseling, rehabilitation. and employee assistance pregrams. and

{#4) The panalties that may be imposed upon emgloyess for drug abuse violations occurring in the workplace;

Making it a requirement that cach employee to be engaged in the perfermance of the grant be given a copy of the
statemant required by paragraph (a);

Motifying the emptoyee in the statement required by paragraph {a) that, as a condition of employment under the grant,

the employes will -

{1} Abide by the terms of the statement. and

{2} Notily tha amployer in writing of his ar her conviction for a viclation of a criminal drug statute occurring in the
workplace no later than five catendar days after sucn conviction;

Notitying the agency mn writing, within tan calendar days after receiving notice under subparagraph (d){2) from an
employee or olnerwise receiving aclual notice of such conviction. Employers of cenvicted employees must provids
notica, including postition titla, tc avary grant officer ¢n whose grant activity the convicted empicyee was working,
unless the Federal agency has designated a centrai paint for the receipt of such notices. Notice shall include the
identfication number(s) of sach affected grant;

Taking one of the following actions, within 30 calendar days of receiving notice under subparagraph (d)(2), with

respect to any employee who is so canvicted --

11} Taking appropriate peracnnel action ageainst sucn an employes, up ta and including termination, consistent
with the requirements of the Fehabilitation Act of 1973, as amended; or

(2) Requirng such employee lo paricipate satistactonty in a drug abuse assistance or rehabilitation program
approved far such purpeses by a Federal, State, orocal health, law enforcement, or other appropriate agency,

Making a good faith effert to continue o mairtain a drag-tree workplace through implementation of paragraphs {(a) {b),
(c), (d). (e} and (f).

B. The grantee may insert in the space providad below the sitc(s) for the performance of work done in connection with the
spacific grant:

Place of Perdormance (Street addrass, city, county, state, zip code)

621 Yourg Drive, South
Los Angeles, CA 90095

Check___if there are workplaces on files that are nol identified here.

PART D: Certiflcation Regarding Drug-Frea Warkplace Requirements

GHECK __[F THIS CERTIFICATICON IS FOR AN APPLICANT WHC IS AN INDIVIDUAL.

Alternate Il. (Grantees Who Are Individuals)

()

(b}

The grantee certifies thal, as a condition of the grant, he or she will not engage in the unlawful manufacture,
distribution. dispensing, pussession, or use ot a controlled substance in conducting any activity with the grant;

I convicled of a criminal drug offenss resulting from a viclation occurring during the cenduct of any grant activity, he
ar she will repert the conviction, in writing, within 10 calendar days of the conviction, to the grant officer or other
designee, unless the Fadaral agancy designates a central point for the receipt of such notices. When notice is made
t such a central point, it shali include the identification number(s) of each affected grant.

Ol-2010

Jung 1995

(This form replaces DI-1853, DI-1954,
- 1955, DI-195€ and LA-1263]
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PART £: Certification Ragarding Lobbying

Certification for Caniracts, Grants, Loans, and Caopevative Agreements

CHECK _¥_IF CERTIFICATION IS FOR THE AWARD OF ANY OF THE FOLLOWING AND
THE AMOUNT EXCEEDS §100,000: A FERERAL GRANT OR COOPERATIVE AGREEMENT;
SUBCONTRACT, OR SUBGRANT UNDER THE GRANT OR COQPERATIVE AGREEMENT.

CHECK___IF CERATIFICATION FOR THE AWARD OF A FEDERAL
LOAN EXCEEDING THE AMOUNT OF $150,000, OR A SUBGRANT OR
SUBCONTRACT EXCEEDING $100,000, UNDER THE LOAN.

The undersigned certifies, o the best of his or her knowledge and belief, that:

(1} No Federal appropriated funds have been paid or will be paid, by or on behalf of the undersigned, to any person for

&)

)

influencing or attempting to influenca an officer or employaa of an agency, a Member of Congress, and officer or employee
of Congress, or an employee of a Member of Congress in connection with the awarding of any Federal contract, the making
of any Federal grant, the making of any Federal loan, the entering into of any cobperative agreemant, and the sxlension,
continuation, rernewal, amandment, or modification of any Faderal contract, grant, loan, or cooparative agreement.

If any funds other than Fadaral appropriated funds have been paid or will bs paid to any person for influencing or attempting
to influence an officer or employee of any agency, a Member of Congress, an officer or employse of Congress, of an
empleyee of a Member of Congress in connection with this Federal contradt, grant, loan, or cooperalive agreement, the
undersigned shall compiete and submit Standard Form-LLL, "Disclosure Form to Repert Lebbying," in accordance with its
The undersigned shall raquira that the language of this cartification be includad in the award documents for all subawards at
all tiers (including subcontracts, subgrants, and centracts under grants, loans, and cooperatlve agreements) and that all
subrecipients shall certify accordingly.

This certification is a material representation of fact upon which reliance was placed when this fransaction was made or snterad
into. Submigeion of this certification is a prarequisite for making or sntering into this transaction impesad by Section 13632, titia
31, U.5. Code. Any parson who fails 1o file the required certification shall be sublect to a civil panalty of not less than $10,000
and not mora than $100,000 for each such failure. :

As the authorized certifying official, | hareby certify that the abova spacified certifications are true.

Hardy Dhillon, Contract and Grant Officer

TYPED NAME AND TITLE

B le5 /55 e

Di-z010

June 1985

[Thig 1o raplaces I-1853, DI 1964,
D- 1955, DE-1658 and DI- 1963)

I 013479
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OMB Approval No. 0348-0043

APPLICATION FOR Z. DATE SUBMITTED Appilcan: ldentifler
FEDERAL ASSISTANCE
T. TYPE OF SUBMISSION 3. DATE RECEIVED BY STATE State applicant Identifier
Applicaiicn Preappifcation
4 Construction "1 Construction 4. DATE RECEIVED BY FEDERAL AGENCY Federal 1denifler
D{I Mon-Construction [ Non-Construction

5. APPLIZANT INFORMATION

L NaTS: Tha Regents of the University of California

Organizational Unit:

Organismic Bio., Ecology & Evolution

Address (pive city, county, state, and Zip coda):
Box 951408
1400 Uekerroth
Los Angeles, Ca. 90095-1408

Name and telephonn ang E-mall nUMber of the person to be comtacted on mattars
invalving this applicellen (give area cods)

Hardy Dhillan, (310) 825-0965; hdhillon @ stnet.ucla.edu

6. EMPLOYER IDENTIFICATICN NUWBER (EIN): ) 1. TYPE OF APPLIGANT: (emtar apprapriaie latter in box) m
| 2 I 5 l - ! 8 | 0 1 U_iii 1 1 4J 3 I A, State H. independent School Dist.
B. County I, State Contralled Institution of Righer Leaening
B. TYPE OF APPLICATION: €. Municipal J.  Private Unlversity
¥ D Tawnghip K. Indian Tribe
New  ["] Continalion I] Revision E. Interstate L. Individual
. F. Intermunicipat M. Profit Organization
¥ Revision, enter approprlate Jotter(s) in box[es): D D G. Speciz] Distrigt N. Other (Specify)
A. Increase Award B. Decragse Award C, Incraasa Ducalion
D. Decrease Duration Other (specify): 9, NAME OF FERERAL AGENCY:
t).8. Departmeant of the Interior
0. CATALOG OF FEDERAL DOMESTEC | 11, DESCRIFTIVE TITLE OF APPLICANT'S PROJECT:
ASSISTANCE NURMBE R: .

TITLE: CAlLFED Bay-Delta program

12, AREAS AFFEGTED BY PROJECT (rilies, countivs, stales, aic.):

Sonoma and Sacramento Counties

Behavior of Anadromous Fishes at Passageways

13. PROPOSED PROJECT: 4. CONGRESSIDNAL DISTRICTS CF:
Stanl Date Ending Date a, Appllvant b Praject
10/01/99 09/30/02 20th 8th and 11th
5. ESTIMATED TOTAL PRDJECT FUNDING: 15. IS APFLICATION SUBJECT TO REVIEW BY STATE EXECUTIVE ORDER 12372 PROGESS?
a. Federal 5 o a. YES. THIS PREAPPLICATION/ARPLICATION WAS MADE AVAILABLE TO THE
115,887 STATE EXECUTIVE ORDER 12372 PROCESS FOR REVIEW ON:
k. Applicant 0o
d 21,945 DATE
c. State & 00
. NO. PROGRAM |5 NOT COVERED BY E.O. 12372
d. Local & 00
I oR PROGRAM HAS NOT EEEN SELECTED BY STATE FOR REVIEW
e, Cther [ .00
f. Program Incoma % 00 | 17 S THE APPLICAKT DELINQUENT Ok ANY FEDERAL DERT?
A/
. TOTAL C ves Il "Yes," attash an sxplanation. No
g 10 s 137,802 00

18. TO THE BEST OF MY KNOWLEDGE AND BELIEF, ALL DATA iN THIS ARPLICATIORIPREAPPLICATION ARE TRUE AND CORRECT. THE DDCUMENT HAS BEEN DULY
AUTHORIZED BY THE GOVERNNG BO0Y OF THE APPLICANT AND THE APPLICANT WALL COMPLY WITH THE ATTAGHED ASSURANCES IF THE ASSISTANCE |5 AWARDED.

d N Auth d R sentati b Title c. Telephone number
8 Typed Name of Autnorized REAESSEE i gy Dhitlon . Contrast and Grant Officer 1319} 825-0695
4. Signature of Authorized Represe| a, Cate Slgned
/ 25755
Previous Frevis FOMos Not Ussme Uszlig Stancard Form 424 {Hav. 7-97)
for Leesl A R Prasciibed bv OMB Circular A«102
I —01 3480
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Standard Form 424A

BUDGET INFORMATION - Non-Censtruction Programs

OMB Approval nex. 0348 -0047

SECTION A - BUDGET SUMMARY

Cirant Program

Cataleg of

Estiipated Unebligated Funds

New or Revised Budget

Federal
Function Domestic o
or Activity Assisunce Federal Non-Federal Federal Won-Federul Totul
" Number
| ta) b ic) h ic) iH {g)
1. Task] 5h, 78S 3511 60,296
2. Task Tk 59072 74461 66,533
3. Task TIL
4. Tusk [V
5 TOTALS /A 115,857 1,972 126,529
SECTION B - BUBHGET CATEGORIES
} GRANT PROGRAM, FUNCTION OR ACTIVITY Tzl
6. OBJECT CLASS CATEGORIES (13} TFask 1 {2) Task IT i3] Task ITT i4) Task IV iS5y
a. Personnel 25,713 31.362 [ 0 57,008
h. Fringe Benetits 4,370 5,332 0 0 9,762
c. Travel 1,003 5,512 1] 0 0525
d. Equipmeni 16,500 1] 0 0 16,500
e. Sopplies RE1 2,067 0 0 2447
£ Contractual
g. Construction
h. Other 517 2,544 [} 1] 3,116
1. ‘Kotal direct Charges (sum of ha-6h) 48,473 46,882 ] ] 95,355
j. Indirect Charges 8,313 12,189 ] it 20,502
K. TOTALS (sumal 6f and 6} 56,786 39,071 )] 0 115,837
7. PROGRAM INCOME 1] 1k 1] 1] 1]

Prescribe:d by OMB Circular A- 102

Amlinzet i Lowal R;l-;r\'-clu:u:-n

Standard Forin 4244 (Eey 4.92)
Pag: |
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SECTION C - NON FEDERAL RESOURCES

Standard Form 424A iRev 4-02)

{a) Grant Program (b Applicant {c) State {d} Ober Sources {e) TOTALS
8. TaskI 3,511 3,511
9. Task [l 7.461 7461
1. Task II1 i} {t
11. Task IV 1] ]
12. TOTALS (sum of lizes §and 11) 21.945 21,945

SECTION D - FORECASTED CASH NEEDS
Total for 1st Year 1st Quarter 2nd Quarter Jrd uarter Ath Quarter
13. Federal 115,857 18,546 27039 29.3% 29,536
14, NonFederal 21,045 5,486 5,486 5,486 5,486
15, TCYLAL su of lines 13 and 137,502 34,332 33,425 35,022 35,022
14}
SECTION E - BUDGET ESTIMATES OF FEDERAL FUNDS NEEDED FOR BALANCE OF THE PROJECT
k FUTURE FUNDING PERIODS { YEARS)

() Lirant Pragram (h) Firsi {c} Second (d) Third {¢) Fourtk
16. Task I 0 0
17, Task H1 59,337 1]
18. Task 1T 61,112 89.874
19, Task IV 0 24,590
200 'TOTALS fsum of lines 16 - 193 120,449 114,464

SECTION £ - OTHER BUDGET INFORMATION
(Atach additionat Sheets if Nenessany)

21. Direct Charges:

22, Indirect Charges:

| 23. Remarks:

Auathorized For Local Reproduction

SF 424 A (Rev. 4-92) Page 2
Prescribed by OMB Circular A-102



OMB Approval No. 0348-0040

ASSURANCES—NON-CONSTRUCTION PROGRAMS

Public reporting burden for this collection of information 15 estimated 10 average 45 muinutes per response, teluding time for reviewing
instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collecton of
information. Send comments regarding the borden estimate o any other aspect of this eellection of intormation, including suggestions for
reducing this burden, w the Oflice of Management and Budget, Paperwork Reduction Project (0348-0043), Washington, DC 20303,

PLEASE DO NOT RETURN YOUR COMILETED FORM TO THE OFFICE OF MANAGEMENT AND BUDGET,
SEND IT T0 THE ADDRESS PROYIDED BY THE SPONSORING AGENCY.

Notc: Certain of these assurances may not be applicable to your project or program. 17 you have questions please contacl
the awarding agcney.  Further.  certain Federal  awarding  agencies may  require  applicants to  certify
additional assurances. If such is the case, you will be notified.

As the duly authorized represcntatve of the applivant [ eertify that the applicant:

1. Has the legal authority to apply for Mederal ussistance. and

the institutionat, managerial and financal  copability
(imeluding funds sufficient to pay the non-Federal share of
project costs) o ensure proper plannmg, management andd
campletion af the project described 1n this application.

Act of 1973, a5 amended (29 US.C. § 794), which
prohibits discrimination on the basis of handicaps; (d) the
Age Discrimination Acr of 1973, as amended (42 U.5.C, §§
£101-6107), which prohibits disermunauon on the basis of
age; () the DProg Abuse Office and Treatment Act of 1972
(P.I.. 92-2583), as amended, relating to nondiscrimination on

2. WIill give the uwwrding ggency. the Comprroller General of the basis of drug abuse: (f) the Comprehensive Alcohal
the United Srates. and it appropriate, the Stute, through uny Abuse and  Alecoholism  Prevention,  Treatment and
authonized represcnfative, access to and the right 1o Hehabilitation Acl of 1970 (P.L. 91-616}, as amended.
exaninie all records. books. papers, or documents related o reluting Lo nondiscrimination on the basigat alcohnl abuse
the award; and will estahlish a proper accounting syslem in or alcoholism; (g} §§ 523 and 327 of tie Pubbce Health
accordance with gencrally accepled accounting standards or Service Act of 1912 (42 U.S.C. 290 dd-2 and 290 ee-3), as
agency dirceuves. amendsd, relating to confidentiality of aleohol und deug

abuse patient recerds: (h) ‘Litle VIIF of the Civil Rights Act

3. Will establish safezuards to prohibit cinployees from using of 1968 (42 LES.C. § 3601 ol seg.). as amended, relaling 1o
their positions for a purpose at canstitutes or presents the non-diserimination in the sale, rental or financing of
uppearsnce  of personal or  orgamirational  conflivt of lousing, (i1 any other nondiscrivination provisions in the
interest. ar pessonal gain. spectfic statutets) under which application for Federal

assistanee 15 being made; and (j) the requirements of any

4. Will uitiste  and  complete  the  work  within the other pondiscrimination sianne(s) whicn may apply 1o the
appiicable time frame after receipt of approval of the application
awarding agency.

Will comply., or has already complicd. with  the

5. Will compiy wuh the Intergovernmental Personnel Act of requirements of Tidles ITand 111 of the Uniform Relocation
1970 142 US.C. 8§ 4728-4763) relating 1o prescrihed Assistance and Real Property Acquisition Policies Act of
standacds for merit systems for programs funded under one 1570 (P.L. 91-646) which provide for lair and equitable
of the nineteen statules or regulafions specified in Appendix rreutment of persons displaced or whase property s
A of OPM's Swndards for & Merit System of Personncl acquired as a result of Lederal or federally ussisied
Administration (5 C.IR. 900, Subpart F), programs. 'Uhese requitements apply to all interests in real

property acquired Lot project purposes regardless of Federal

6. Will comply with all Feceral smrutes relatng  tw participation in purchases.

nondiscrimination. These include but are not lhnited o0 (a)
Title V1 of the Civil Rights Act of {664 (P.L. ¥8-352)
which prohubits discrimination on the basls o tuce. color o1
mational origing (k) Tide [X of the Education Amendments
af 1977, as amended (20 US.C. §§ [681-1683, and 1683-
1686), which protibits discrimination on the busis of sex;
(¢} Section 504 of the Rehabilitation

Pravious Ecitizn Usable

Wil comply with the provisians ot the Hatch Act (5 U.S.C.
§¢ 1501-1508 and 7324-7328) which limit the political
activitizs of emplovess whose principal employment
activiliss are funded in whole or in pant with Federal funds.

Standard Farm 424B {Rev. 4/92)
Prescribed by OMB Circular A-102

Authorized for Local Reproduction
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‘5Vil] comply, us applicable, with the provisions of the 12. Will comply with the Wild and Scenic Rivers Act of
Davis-Bacon Act (40 US.C. §§ 276a to 276a7), the 1968 (16 11.5.C. §§ 1271 et seq.) relaled o protectng
Copeland Act (40 U.S5.C, § 276c and 18 U.S.C. §§ 874), compenents or potential components of the national
and the Contract Work Hours and Safety Standards Act (40 wild and scenic rivers system.
U.S.C. §§ 327-33.3), regarding fubor standards for federally
- assisted construction subagraements. 13, Will assist the awarding agency in assuring compliance
with Section 106 of the National Historic Preservaticn Act
10. Will cowply, if applicable, with flood insurance of 1866, as amended (16 U.S.C. 470), BOQ 11593
purchase requirements of Section 102(a) of the Flood (identification and protection of historic properties}, and the
Disaster Protection Act of 1973 (P.L. 93234) which Archaealogical and Historic Preservation Act of 1974 (16
requires recipients in a special flood hazard wea to U.5.C 469a-1 et seq.).
participate in the program and to purchase flood insurance
if the total cost of insurable construction and 14, Will comply with P.L. 93-348 regarding the protection of
acquisition is $10,000 or more. human subjects involved in research, development, and
related activities supported by this award of assiswnee,
11. Will comply with environmental standards which
may be prescribed pursuant to the following: (a) 15, Will comply wilh the Luboralory Animal Welfare Act of
institution of  environmental  quality control 1966 (P.L. 89-544, as amended, 7 U.5.C. 2131 =t seq)
measures. under the National Environmental Policy pertaining to the care, handling, and treatment of warm
Act of 1969 (D.L. 91-190) and Executive, Crder (EO) blocded animuls held [or research, teaching, or other
115i4; (b} notification of viclating facilities pursuant activities supported by this award of assistance.
to BO 1173R8; (¢) protection of wetlands pursuant to EQ
11990; (d} evaluation of flood hazards in floodplains in 16. Will comply with the Lead-Based Paint Poisoning
accordance with EQ 11983; (e)assurance of project Prevention Act (42 US.C. §§ 48D et seq) which
consistenncy with the approved Stale managemeni prohibits the use of lead based paint in construction or
progrum developed  under  the  Coastal Zone rehabilitation of restdence structures.
Management Act of 1672 (16 US.C. §§ 1451 et seq.); .
() conformity of Federal actions to State (Clear Air) 17. Will eanse lo be performed the required financial and
Implemcntation Plans under Section 176(c) of the compliance audits in accordance with the Single Audit Act
Clear Air Act of 1955, as amended (42 US.C. § 7401 of 1995 or OMB Circular Na. A-133, Audits of
et seq); gy protection of underground sources of Institutions of Higher Learning and other Non-profit
drinking water under the Sule Drinking Water Act of 1974, Institutions.
as amended, (P.L. 93-523); and (h) protection of
endangered species under the Bndangered Species Act 18. Will comply with sl applicable requirements of all other
of 1973, as amended, (P.L. 93-203). Federal laws, executive orders, regulations and policies
governing this program.
SIGNATURE OF AUTHORIZED CGERTIFYING OFFICIAL TITLE
Hardy Bhillon

Cantract and Grant Officer

The Regents of the Universily of Califormnia
Box 951 408, 1401 Usberroth
Los Angeles, CA 80095-1406

DATE SUBMITTED

4/&;" 29

Standard Form 4248 (Rev. 4/92) back
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